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IMAGE HEATING APPARATUS EXECUTING
A RUBBING OPERATION OF A ROTATABLLE

RUBBING MEMBER ON A ROTATABLE
HEATING MEMBER

FIELD OF THE INVENTION AND RELATED
ART

The present invention relates to an 1mage heating appara-
tus, for heating a toner 1mage on a recording material, to be
mounted 1n an 1image forming apparatus such as a copying
machine, a printer or a facsimile machine. Particularly, the
present invention relates to the image heating apparatus
including a rotatable rubbing member capable of rubbing a
rotatable heating member for heating the toner 1image on the
recording materal.

The 1image heating apparatus including the rotatable heat-
ing member and a nip-forming member for forming a mip 1n
which the toner image on the recording material 1s to be
heated has been conventionally used.

However, of the recording materials, there 1s a recording,
material having an edge where a projection, which 1s called a
projected edge, 1s formed. When the recording material
passes through the nip, there 1s a possibility that the edge of
the recording material leaves a minute trace of abrasion on the
rotatable heating member. With respect to a widthwise direc-
tion perpendicular to a recording material conveyance direc-
tion, a recording-material-edge passing portion 1s concen-
trated, so that there 1s a possibility that the minute trace of
abrasion due to the projected edge 1s locally formed. As a
result, there 1s a possibility of an occurrence of uneven glossi-
ness of an 1mage.

Theretfore, as a countermeasure against the trace of abra-
sion due to the projected edge, Japanese Laid-Open Patent
Application (JP-A) 2008-40363 discloses a method in which
arubbing member rubs the rotatable heating member. In order
to suppress shortening of the life of the rotatable heating
member, the rubbing member 1s spaced from the rotatable
heating member usually and when a predetermined number
of sheets of the recording matenal passes through the nip, the
rubbing member as a contact member 1s contacted to the
rotatable heating member to execute an operation 1 which
the rubbing member rubs the rotatable heating member.

However, when the temperature of the rotatable heating
member 1s 1ncreased, the rotatable heating member 1s 1n a
state 1n which the strength of the rotatable heating member
itself 1s lowered. In this state, when the rubbing operation 1s
executed with the same interval as that 1n the case where the
temperature 1s low, there 1s a possibility that the trace of
abrasion leit on the rotatable heating member by the projected
edge of paper becomes deep. As a result, there 1s a possibility
that uneven glossiness 1s caused to occur.

SUMMARY OF THE INVENTION

A principal object of the present mvention 1s to provide an
image heating apparatus capable of suppressing the deep
trace of abrasion leit on a rotatable heating member by a
projected edge of paper even when the temperature of the
rotatable heating member 1s increased 1n a constitution in
which a rubbing member rubs the rotatable heating member
as a countermeasure against the trace of abrasion by the
projected edge.

According to an aspect of the present invention, there 1s
provided an image heating apparatus comprising: a rotatable
heating member for heating an image on a recording material
in a mip; a nip-forming member for forming the mip together
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with the rotatable heating member; a rotatable rubbing mem-
ber for rubbing the rotatable heating member; a temperature
sensor for detecting a temperature of the rotatable heating
member; a moving mechanism for moving the rotatable rub-
bing member from a position where 1t 1s spaced from the
rotatable heating member to a position where 1t rubs a surface
of the rotatable heating member; and a controller for execut-
ing, by moving the rotatable rubbing member to the position
where 1t rubs the surface of the rotatable heating member, a
rubbing operation such that the rotatable rubbing member
rubs the surface of the rotatable heating member, wherein the
controller executes the rubbing operation depending on the
temperature detected by the temperature sensor when the
recording material passes through the nip.

These and other objects, features and advantages of the
present mnvention will become more apparent upon a consid-
eration of the following description of the preferred embodi-
ments of the present invention taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an illustration of a structure of an 1image forming,
apparatus.

FIG. 2 1s an 1llustration of a structure of a fixing device 1n
a cross-section perpendicular to an axis.

FIG. 3 1s an 1llustration of a structure of the fixing device as
seen from above.

FIG. 4 1s a graph for illustrating temperature rise at a
non-sheet-passing portion with continuous 1image formation.

FIG. 5 1s a flow chart of refreshing control in Embodiment
1.

FIG. 6 1s a flow chart of refreshing control in Embodiment

2.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinbelow, embodiments of the present invention will be
described in detail with reference to the drawings. The present
invention can also be carried out 1n other embodiments 1n
which a part or all of constituent elements in the following
embodiments are replaced with their alternative constituent
clements so long as the total rubbing (abrasion) amount of a
rotatable heating member 1s lowered with a lower tempera-
ture of the rotatable heating member at a non-sheet-passing
portion.

Therelfore, an 1mage heating apparatus includes not only a
fixing device for fixing a toner 1mage on a recording material
by heating the recording material on which the toner image 1s
transierred, but also an 1mage adjusting device for imparting
a desired surface property to an 1image by heating a partly or
completely fixed toner image. Further, a glossing device for
improving the glossiness of an image by re-heating the image
fixed on the recording material 1s also included. The rotatable
heating member and a rotatable pressing member may be any
combination of an endless belt and a roller member. Control
in the present invention may also be carried out by disposing
a rubbing device 1n a state in which the rotatable pressing
member 15 regarded as the rotatable heating member.

An 1mage forming apparatus 1s capable of mounting
therein the 1mage heating apparatus of the present invention
irrespective of the types of monochromatic/tull-color,
devices, sheet-feeding/recording material conveyance/inter-
mediary transfer devices, toner image forming methods, and
the transfer methods. In the following embodiments, only a
principal portion concerning formation/transier of the toner
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image will be described, but the present invention can be
carried out 1n 1image forming apparatuses with various uses
including printers, various printing machines, copying
machines, facsimile machines, multi-function machines, and
the like by adding necessary equipment, options, or casing
structures.

<Image Forming Apparatus>

FIG. 1 1s an illustration of structure of an 1image forming
apparatus. As shown 1n FIG. 1, an image forming apparatus
100 1n this embodiment 1s a tandem-type tull-color printer of
an intermediary transier type in which image forming por-
tions Y, C, M and K for yellow, cyan, magenta and black,
respectively, are arranged along an intermediary transfer belt
6.

In the 1image forming portion Y, a yellow toner image 1s
formed on a photosensitive drum 1(Y) and then 1s transferred
onto the intermediary transfer belt 6. In the 1mage forming
portion C, a cyan toner image 1s formed on a photosensitive
drum 1(C) and 1s transierred onto the intermediary transfer
belt 6. In the 1image forming portions M and K, a magenta
toner image and a black toner image are formed on photosen-
sitive drums 1(C) and 1(K), respectively, and are transferred
onto the intermediary transier belt 6.

The intermediary transier belt 6 1s constituted by an end-
less resin belt and 1s stretched by a driving roller 7, a second-
ary transier opposite roller 14 and a tension roller 8 and 1s
rotationally driven 1n an arrow R2 direction by the driving
roller 7. A recording material P 1s taken out from a recording
maternial cassette 10 one by one by a sheet feeding roller 11
and 1s 1n a stand-by state between registration rollers 12. The
recording material P 1s sent by the registration rollers 12 to a
secondary transier portion 12, so that the toner 1images are
transierred onto the recording material P. The recording mate-
rial P on which the four color toner images are transierred 1s
conveyed 1nto a fixing device F, and 1s, after being heated and
pressed by the fixing device F to fix the toner images on its
surface, discharged onto an external tray 16 through a dis-
charging conveying path 10¢. Incidentally, the image forming
apparatus includes conveying paths 10a, 105, a cleaning
blade 15 and a flapper 17.

The 1mage forming portions Y, C, M and K have the sub-
stantially same constitution except that the colors of toners of
yellow, cyan, magenta and black used in developing devices
3(Y),3(C),3(M) and 3(K) are different from each other. In the
following description, the image forming portion Y will be
described and a description of the other image forming por-
tions C, M and K will be omitted as being redundant.

The 1mage forming portion Y includes the photosensitive
drum 1 around which a charging roller 2, an exposure device
5, the developing device 3, a transfer roller 9, and a drum
cleaning device 4 are provided. The charging roller 2 electri-
cally charges the surface of the photosensitive drum 1 to a
uniform potential. The exposure device 5 writes (forms) an
clectrostatic image for an image on the photosensitive drum 1
by scanning with a laser beam. The developing device 3
develops the electrostatic image to form the toner 1mage on
the photosensitive drum 1. The transfer roller 9 1s supplied
with a DC voltage, so that the toner 1mage on the photosen-
sitive drum 1 1s transferred onto the intermediary transfer belt
6.
<Fixing Device>

FI1G. 2 1s an illustration of a structure of the fixing device in
a cross-section perpendicular to an axis. FIG. 3 1s an 1llustra-
tion of a structure of the fixing device as seen from above.

As shown 1in FIG. 2, a fixing roller 51, which i1s an example
of the rotatable heating member, contacts the recording mate-
rial P to heat the image, and a pressing roller 52, which 1s an
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example of the rotatable pressing member, contacts the fixing
roller 51 to form a heating nip N for the recording material P.
The fixing device F of a heating-roller type mip-conveys the
recording material P, on which the toner 1images are electro-
statically transferred, in the heating nip N, which 1s a contact
portion between the rotating fixing roller 51 and the rotating
pressing roller 52, and applies heat and pressure to the record-
ing material P, so that the image 1s melt-fixed on the recording
material P.

The fixing roller 51 1s a roller, of 60 mm 1n outer diameter,
to be rotationally driven by a driving motor 51M. The fixing
roller 51 1s prepared by disposing a 0.5-5 mm thick elastic
layer S8 of silicone rubber or sponge or the like on pipe 49 of
aluminum or the like, thus satisfactorily maintaining image
quality (a fixing property, a gloss feeling and the like). The
fixing roller 31 includes, as an outermost layer, a 20-100 um
thick parting layer 59 which 1s formed of polytetrafluoroeth-
ylene (PTFE), perfluoroalkoxy resin (PFA), or the like and
which 1s coated on the elastic layer 58, thus ensuring a good
parting property with respect to the melted toner.

The pressing roller 52 1s a roller, of 30 mm 1n outer diam-
cter, rotating 1n contact to the fixing roller 51. The pressing
roller 52 1s prepared, similarly to the fixing roller 51, by
disposing a 2-10 um thick elastic layer 47 of the silicone
rubber or the sponge or the like on a pipe 48 of aluminum. As
an outermost layer of the pressing roller 52, a silicone rubber
parting layer 46, which has a good parting property with the
toner and a good atfinity with o1l, 1s disposed.

The pressing roller 52 1s urged toward the fixing roller 51
with a pressure load of 500 N to 1000 N 1n a total pressure by
a pair of urging springs at both end portions thereof with
respect to a rotational axis direction. The heating nip N to be
formed between the pressing roller 52 and the fixing roller 51
1s formed by compression deformation of the elastic layer 58
of the fixing roller 51 and the elastic layer 47 of the pressing
roller 52 under pressure.

Sheet separation claws 33 are disposed at an exit side of the
heating so as to be 1 contact to or close to the surface of the
fixing roller 51 and forcedly separate the recording material P,
which 1s not curvature-separated. at an exit of the heating nip
N, from the fixing roller 51. A conveyance guide 54 guides the
recording material P, on which the toner images are trans-
terred, mto the heating nip N.

A heating source 55 1s a heat generating element, such as a
halogen heater, and 1s disposed by penetrating through a
central portion of the fixing roller 51, thus being energized
from electrodes provided at both end portions, so that the
heating source 35 infrared-heats the inner surface of the fixing
roller 51.

A sheet passing portion, temperature detecting element
(temperature sensor) 36 1s a thermistor, a thermopile, or the
like, and 1s disposed with a slight distance from the fixing
roller 51, thus detecting a surface temperature of the fixing
roller 51.

A temperature controller 57 adjusts electric power sup-
plied to the heating source 55 so that the surface temperature
of the fixing roller 51 1s kept at a temperature-control target
temperature set depending on the type of the recording mate-
rial P by acontroller 64. The temperature controller 57 detects
the surface temperature of the fixing roller 51 on the basis of
an output signal of the sheet-passing-portion, temperature-
detecting element 56, and controls the heating source 55.

As shown 1n FI1G. 3, at the center of the fixing roller 51 with
respect to the rotational axis direction, the sheet-passing-
portion, temperature-detecting element 36 1s disposed. At
positions remote from the center of the fixing roller 51 with
respect to the rotational axis direction, corresponding to the
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A4R short-edge teeding size, the A4 long-edge feeding size,
and the 13 inch (A3+) size of the recording matenial P, three
non-sheet-passing-portion, temperature-detecting elements
63a, 63band 63c are disposed. That1s, the non-sheet-passing-
portion, temperature-detecting elements 63a, 635 and 63c¢ are
disposed outside a range 1n which a minimume-sized record-
ing material with respect to the widthwise direction of the
fixing roller 51 passes. The non-sheet-passing-portion, tem-
perature-detecting elements 63a, 635 and 63¢ are selected to
correspond to the size of the recording material P to be sub-
jected to the sheet passing and detect the surface temperature
of the fixing roller 51 at an outside position of 20 mm from the
edge of the recording material P with respect to a conveyance
width direction.

The controller 64 effects image formation by increasing,
the 1mage interval when the temperature detected by the
non-sheet-passing-portion, temperature-detecting elements
63a, 635 and 63c exceeds 240° C., and lowers the electric
power supplied to the heating source 55, thus suppressing the
non-sheet-passing-portion temperature rise.

Further, 1n the case where, in addition to a first heating
source increased in heat generation density at the central
portion of the fixing roller with respect to the rotational axis
direction, a second heating source, increased 1n heat genera-
tion density at both end portions of the fixing roller with
respect to the rotational axis direction, 1s disposed in the
fixing roller, the temperature control of the second heating
source 1s elfected on the basis of an output of the non-sheet-
passing-portion, temperature-detecting element. When the
temperature detected by the non-sheet-passing-portion, tem-
perature-detecting element 1s increased, the electric power
supplied to the second heating source 1s lowered, so that the
non-sheet-passing-portion temperature rise 1s suppressed.

In either case, by ensuring the non-sheet-passing-portion
temperature rise of the fixing roller to some extent, the tem-
perature distribution of the fixing roller in the entire sheet
passing region with respect to the rotational axis direction
becomes flat, so that the uneven glossiness of the output
image 1s eliminated. Further, by preventing the degree of the
non-sheet-passing-portion temperature rise Irom being
excessive, the effective roller diameter 1s stabilized, so that
the occurrence frequency ol a paper crease or recording-
material jam can be lowered.
<Refreshing Roller>

As the fixing device, a fixing device of a heating-roller-pair
type using the fixing roller and the pressing roller 1s used in
general. In recent years, oil-less fixing for fixing an unfixed
image consisting of a toner containing a parting agent has
become popular. Corresponding to this, the fixing roller has a
constitution 1n which an elastic layer of a silicone rubber or a
fluorine-containing rubber 1s formed on a pipe of aluminum
or 1iron, and thereon a parting layer consisting of a fluorine-
containing resin tube or coating 1s formed as 1ts surface layer.
In the oil-less fixing type device, there 1s the advantage that an
uneven glossiness, such as an o1l stripe as 1n an o1l fixing type
device does not occur, so that with respect to a highly glossy
recording materal, such as resin-coated paper, a higher image
quality than that 1n a conventional device can be achieved 1n
combination with an improvement in toner.

However, with respect to the fixing roller provided with the
parting layer at 1ts surface, the surface property i1s gradually
roughened by the trace of abrasion by the sheet passing and by
deposition of contaminants, such as paper dust and an oifset
toner. Particularly, when a large amount of image formation 1s
continuously effected on sheets of the recording material of
the same size, as a result, a large number of sheets of the
recording material are passed through a certain position of the
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fixing roller with respect to the rotational axis direction, so
that the surface layer of the fixing roller 1s considerably
roughened at a projected-paper edge passing portion as a
boundary between a sheet passing portion and a non-sheet-
passing portion.

This 1s because the projected-paper edge passing portion 1s
a boundary where the recording material 1s to be mpped and,
therefore a stepped portion 1s formed at the surface of the
fixing roller and 1n a state 1n which the surface 1s elongated at
the stepped portion surface, the edge of the recording material
1s repeatedly passed, and thus the trace of abrasion 1s accu-
mulated. Further, paper dust, such as cellulose dust, 1s liable
to be generated on the edge of the recording material, and
therefore at 1nside and outside portions of the recording mate-
rial edge, a minute recessed trace of abrasion 1s also formed
on the pressing roller and the fixing roller 1n some cases.

r

T'hen, when the surface state 1s locally roughened at a part
of the fixing roller with respect to the rotational axis direction,
stripe-like uneven glossiness 1s generated on the fixed image.
This 1s because an 1image portion fixed at a portion where the
surface state 1s rough 1s lower 1n glossiness than that of an
image portion fixed at a portion where the surface state 1s not
rough.

Therefore, 1n the fixing device F, a refreshing roller 60 1s
contacted to the fixing roller 51 to rub the surface of the fixing
roller 51 to be contacted to the unfixed toner image, so that the
surface property of the fixing roller 51 at the respective por-
tions (of the fixing roller 51) with respect to the rotational axis
direction 1s uniformly restored to a predetermined 1nitial state
(surface property). The refreshing roller 60 1s caused to rub
the entire surface of the fixing roller 51 to prevent the surface
property of the fixing roller 51 from deteriorating to a certain
degree or more, so that a lowering 1n 1mage quality of the
output 1mage 1s suppressed. Further, the time of exchange of
the fixing roller 51 due to the deterioration of the surface
property 1s postponed, so that an improvement 1n durability 1s
realized.

The refreshing roller 60 which 1s an example of a rubbing
device 1s disposed so as to be contactable to and separable
from the fixing roller 51, and 1s contacted to the fixing roller
51 to rub the fixing roller 51. The fixing roller 51 has the
parting layer 59 of the fluorine-containing resin on the surface
of the elastic layer 58 of the rubber material, and the refresh-
ing roller 60 1s a rubbing member provided with abrasive
grains fixed on its surface and i1s rotationally driven with a
peripheral speed difference with respect to the surface of the
fixing roller 51.

The refreshing roller 60 1s formed by adhesively bonding,
the abrasive grains as an abrasive agent 1n a dense state onto
the surface of a stainless pipe of 12 mm 1n outer diameter via
an adhesive layer. As the abrasive grains as the abrasive agent,
it 1s possible to use particles of aluminum oxide, aluminum
oxide hydroxide, silicon oxide, cerium oxide, titanium oxide,
zirconia, lithium silicate, silicon nitride, silicon carbide, iron
oxide, chromium oxide, antimony oxide, diamond, and the
like. It 1s also possible to use mixtures of a plurality of species
of these abrasive grains, which are subjected to adhesive
bonding treatment via the adhesive layer. In this embodiment,
as the abrasive agent, alumina (aluminum oxide)-based mate-
rial (which 1s also called “alundum™ or “molundam™) was
used. The alumina-based material is the abrasive grain which
1s most widely used and has a sufliciently high hardness
compared with the fixing roller 51 and a contour of the par-
ticle has an acute-angle shape. Therefore, the alumina-based
material 1s excellent 1n machinability and i1s suitable as the
abrasive agent.
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The refreshing roller 60 1s driven by a spacing mechanism
62 of a cam mechanism disposed at both end portions with
respect to the rotational axis direction and i1s movable 1n a
direction of an arrow 61, and the spacing mechanism 62
causes the refreshing roller 60 to be capable of being pressed
against the fixing roller 51 with a predetermined penetration
depth (entering amount) and be spaced from the fixing roller
51. When the refreshing roller 60 1s pressed against the fixing
roller 51 with the predetermined penetration depth, a rubbing,
nip 1s formed between the refreshing roller 60 and the fixing,
roller 51.

The refreshing roller 60 1s driven by a driving motor 60M.
The rotational direction of the refreshing roller 60 may be
cither of the same direction and an opposite direction with
respect to the surface (movement direction) of the fixing
roller 51. However, 1t 1s desirable that a difference in periph-
eral speed 1s provided between of the fixing roller 51 and the
refreshing roller 60. The refreshing roller 60 1s contacted to
the fixing roller 51 with the peripheral speed difference to
countlessly provide fine circumierential traces of abrasion on
the surface of the fixing roller 51 in the entire region (sheet-
passing portion (region), non-sheet-passing portion (region)
and projected-paper edge passing portions) with respect to
the rotational axis direction of the refreshing roller 60, so that
the difference in surface state between projections and
recesses can be eliminated. The trace of abrasion, by the
passage of the projected-paper edge, left on the surface of the
fixing roller 51 1s superposed with fine traces of abrasion by
the refreshing roller 60, so that the trace of abrasion by the
passage ol the projected-paper edge can be made invisible
(unrecognizable).

Incidentally, the shape of the rubbing device 1s not limited
to the roller shape. The rubbing device may also be a lapping,
taper used by being pulled out from a roller, a rotatable wire
brush roller, a rubbing (abrasion) disk for effecting rubbing,
(abrasion) at 1ts rotatable disk surface, a reciprocable plate
file, and the like.

Incidentally, 1n this embodiment, a rubbing operation by
the rubbing device may preferably be performed under the
following condition. That 1s, the following relationship 1s
satisfied.

Tx10 <(P/nH tan 0)x(|V-v|/V)=68x1072,

where V represents a peripheral speed (mm/sec) of the rotat-
able heating member, v represents a peripheral speed (mmy/
sec) of the rubbing member, H represents minute hardness
(GPa) of the rotatable heating member, 0 represents half of
apex angle (degrees) of the rubbing member and P represents
a load (N) of the rubbing member on the rotatable heating
member.

In addition, an average particle size of the abrasive grains
may desirably be 5 um or more and 20 um or less. Further, by
the rubbing operation by the rubbing member, the rotatable
heating member may desirably have a surface roughness Rz
of 0.5 um or more and 2 pum or less and may desirably have a
recessed portion, of 10 um or less 1n width, formed by the
abrasive agent 1n a ratio of 10 lines per more per 100 um.
<Non-sheet-passing portion temperature rise>

When the recording material P 1s passed through the heat-
ing nip N of the fixing device F to fix the image, as described
above, the temperature of the non-sheet-passing portion of
the fixing roller 51 becomes higher than the temperature of
the sheet passing portion. At the sheet passing portion, heat 1s
absorbed by the recording material P 1n a room-temperature
state but at the non-sheet-passing portion, the fixing roller 51
continuously contacts the high-temperature pressing roller 52
and thus heat 1s not so taken by the pressing roller 52. The
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temperature of the recording material P 1s lower than the
temperature of the pressing roller 52 and therefore the heat 1s
taken 1n a larger amount at the sheet passing portion than at
the non-sheet-passing portion.

When the heat of the fixing roller 51 1s absorbed by the
recording material P, alowering 1n temperature 1s detected by
the sheet-passing-portion, temperature-detecting element 56.
The temperature controller 537 increases, 1n order to compen-
sate for the temperature lowering, the electric power supplied
to the heating source 55, so that the temperature of the sheet
passing portion 1s returned to a temperature-control target
temperature. At the non-sheet-passing portion of the fixing
roller 51, the amount of heat taken by the pressing roller 52 1s
smaller, even when the electric power supplied to the heating
source 55 1s increased, and therefore compared with the sheet
passing portion of the fixing roller 31, the temperature of the
non-sheet-passing portion of the fixing roller 51 becomes
considerably high.

The fluorine-containing resin material (PFA, PTFE or the
like) used for the parting layer 59 of the fixing roller 51 1s
lowered 1n mechanical strength with a higher temperature.
Generally, when the material temperature exceeds 260° C.,
the lowering in mechanism strength becomes conspicuous.
Further, when the high-temperature state continues for a long
time, the lowering in mechanical strength becomes very
large, so that the mechanical strength 1s not restored even
when the fixing roller temperature 1s returned to a normal
temperature.

Further, 1n the case where thick paper 1s passed (through
the heating nip N), the stepped portion of the parting layer 59
formed at the projected-paper edge passing portion becomes
large and therefore a shearing force acts on the parting layer
59, so that the trace of abrasion 1s liable to be generated on the
surface of the fixing roller 51. In addition, when the thick
paper 1s passed, the heat 1s absorbed by the thick paper in a
large amount and theretfore, the electric power supplied to the
heating source 55 1s increased, so that the degree of the
non-sheet-passing-portion temperature rise becomes larger
than that in the case where thin paper or plain paper 1s passed.

Further, 1n the case where a recording material, such as a
post card, having a short length with respect to a conveyance
direction 1s passed, pressure 1s concentrated at a corners of the
short recording material, and therefore the shearing force
acting on the parting layer 59 increases, so that a deep trace of
abrasion 1s liable to be generated on the surface of the fixing
roller 51. In addition, when the small-sized recording mate-
rial 1s passed, the area 1 which the heat 1s absorbed by the
recording material 1s decreased, and therefore the degree of
the non-sheet-passing-portion temperature rise becomes
larger than that in the case where a large-sized recording
material 1s passed.

Therefore, 1n the case where the thick paper or the small-
s1zed recording material 1s passed when the surface tempera-
ture of the fixing roller 51 1s hugh, the deep trace of abrasion
1s liable to be generated at the projected-paper edge passing
portion. When the thick paper or the small-sized recording
material P 1s continuously passed, the shearing force at the
projected-paper edge passing portion 1s large and the surface
temperature of the fixing roller 51 becomes high, and there-
fore the deep trace of abrasion 1s liable to be generated at the
projected-paper edge passing portion.

For this reason, in the case where the refreshing roller 60
rubs the surface of the fixing roller 51 for every image for-
mation of a predetermined number of sheets, aiter continuous
sheet passing of the thick paper or the small-sized recording
material, the trace of abrasion of the parting layer 59 1s deep,
and therefore the trace of abrasion 1s left on the parting layer
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59 under a normal rubbing (abrasion) condition, so that the
uneven glossiness 1s left on the output image after the rubbing
(abrasion) 1 some cases. Therefore, 1n order to sufficiently
climinate even the deep trace of abrasion generated by the
continuous sheet passing of the thick paper or the small-sized
recording material, an increase in rubbing pressure of the
refreshing roller 60 and extension of a rubbing time were
studied. Setting of a short (small) rubbing execution interval
and a long rubbing time was studied in order to prevent the
influence of the trace of abrasion on the image after the
rubbing even 1n the case of the thick paper or the small-sized
recording material.

However, 1n this case, although the uneven glossiness of
the output 1mage after the rubbing 1s eliminated, in the case
where there 1s no continuous sheet passing of the thick paper
or the small-sized recording material, the parting layer 39 of
the fixing roller 51 1s abraded more than necessary, so that the
exchange lifetime of the fixing roller 51 becomes short. By
cifecting the rubbing for a long time, the apparatus suifers
more down time than necessary, so that productivity of the
image forming apparatus 100 1s lowered.

In the case where the refreshing condition 1s set corre-
spondingly to the thick paper or the small-sized plain paper
tor which a level of the trace of abrasion of the fixing roller 51
at the projected-paper edge passing portion 1s increased, dur-
ing the sheet passing of the thin paper or the large-sized plain
paper, the refreshing 1s executed more than necessary, and
thus the exchange lifetime of the fixing roller 51 1s shortened.
In addition, the fixing roller waits for the end of the refreshing
and therefore an unnecessary stand-by time 1s generated.

In the case where the refreshing condition 1s set to corre-
spond to the thin paper or the large-sized plain paper for
which the level of the trace of abrasion of the fixing roller 51
at the projected-paper edge passing portion 1s decreased, dur-
ing the sheet passing of the thick paper or the small-sized
plain paper, the surface state of the fixing roller 51 at the
projected-paper edge passing portion cannot be restored by
the refreshing. As a result, the uneven glossiness 1s left on the
output image.

Therefore, a method was studied in which a user 1s caused
to register (designate) the basis weight and the size of the
paper to be used, and on the basis of the size, the basis weight,
and the number of sheets of the recording material subjected
to the sheet passing, not only the rubbing execution interval,
but also the rubbing time are variably set by the controller. In
some 1mage forming apparatus 1n recent years, in which the
user registers the basis weight, the type (coated paper, non-
coated paper, embossed paper, roughened paper, or the like),
and the size ol the recording material to be passed and then the
image forming apparatus selects a transfer condition and a
fixing condition corresponding to the associated recording
material P. When this system 1s used, from the size, the basis
welght and the number of sheets of the recording material
subjected to the sheet passing, the temperature and shearing
force of the fixing roller 51 at the projected-paper edge pass-
ing portion are discriminated, and thus the state of the trace of
abrasion at the projected-paper edge passing portion 1s dis-
criminated, so that the timing and condition of the refreshing
can be changed.

A method was studied i which the controller 64 calcu-
lates, on the basis of such registered information, the non-
sheet-passing-portion temperature rise of the fixing roller 51
and a change in shearing force by the temperature rise to
estimate a surface roughening state of the parting layer 59,
and then adjusts the rubbing condition. However, in the case
where the user first erroneously make the registration or erro-
neously mounts a recording material cassette, basically erro-

10

15

20

25

30

35

40

45

50

55

60

65

10

neous control 1s automatically executed, so that an 1mage with
remarkable uneven glossiness can be outputted. In the case
where the user erroneously make the registration, the control-
ler 64 makes an erroneous discrimination, and therefore the
exchange lifetime of the fixing roller 51 1s shortened or the
uneven glossiness of the output 1mage 1s generated.

Further, even when the registration 1s not erroneously made
and the recording material 1s the same, the amount of heat
absorbed by the recording material largely varies depending
on the amount of moisture absorption of the recording mate-
rial at that time. When several sheets of the recording material
having a large amount of moisture absorption are continu-
ously passed, the electric power supplied to the heating
source 55 1s not changed from 1ts maximum and thus the
degree of the non-sheet-passing-portion temperature rise
becomes large, so that roughening of the parting layer 59
abruptly proceeds in some cases.

Further, 1n the case of a mixed job in which the image
formation 1s effected on a plurality of types of recording
materials different in type or paper size, not only 1s the esti-
mation calculation complicated, but also the estimation result
and the actual roughening state of the parting layer 59 do not
readily coincide with each other.

In the following embodiments, by simple control on the
basis of an output of the already-provided, non-sheet-pass-
ing-portion, temperature-detecting element, the registration
ol the recording material by the user 1s made unnecessary, so
that indefinite factors in the refreshing control are reduced.
On the basis of the detection temperature of the non-sheet-
passing-portion, temperature-detecting element, by changing
the rubbing condition, a long lifetime of the fixing roller 51 1s
ensured, while eliminating the influence on the output 1image.
<Embodiment 1>

FIG. 4 1s a graph for illustrating the non-sheet-passing-
portion temperature rise with continuous 1image formation.
FIG. 5 1s a flow chart of refreshing control in Embodiment 1.
As shown 1n FIG. 4, first, as a preliminary experiment, the
non-sheet-passing-portion temperature rise with respect to
cach of various recording materials was measured. The non-
sheet-passing-portion temperature rise was measured with
respect to each of A4-sized plain paper (basis weight: 81.4
g/m, ) in long-edge teeding (plain paper: large (“PP(L)’)) and
in short-edge feeding (plain paper: small (“PP(S)”) and
Ad4-si1zed thick paper (basis weight: 200 g/m,) 1n long-edge
teeding (thick paper: large (“TP(LL)”) and 1n short-edge feed-
ing (thick paper: small (“TP(S)”). The ordinate represents the
surface temperature of the fixing roller 51, and the abscissa
represents an elapsed time from start of continuous 1mage
formation. As shown 1n FIG. 3, with respect to each of the
recording materials, continuous 1mage formation 1s executed,
and progression of a temperature detected by the non-sheet-
passing-portion, temperature-detecting element 63¢ disposed
outside a maximum sheet passing width (region) was
recorded.

As indicated by a (thin) solid line, 1n the case of continuous
sheet passing of the plain paper (large), the plain paper 1s
temperature-controlled at 180° C. and therefore the sheet
passing portion of the fixing roller 51 1s temperature-con-
trolled at 180° C. At the non-sheet-passing portion of the
fixing roller 51, heat 1s not absorbed by the recording material
P and therefore after the image formation 1s started, the fixing
roller temperature 1s gradually 1increased up to 200° C.

As indicated by a (thin) broken line, in the case of the
continuous sheet passing of the plain paper (small), the plain
paper 1s temperature-controlled at 180° C. and theretfore the
sheet passing portion of the fixing roller 51 1s temperature-
controlled at 180° C. In the case of the small-sized paper, the
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non-sheet-passing portion of the fixing roller 51 1s wider than
that in the case of the large-sized paper and therefore the
degree of the non-sheet-passing-portion temperature rise 1s
large, so that the fixing roller temperature 1s increased up to
220° C.

As 1ndicated by a thick solid line, 1n the case of the con-
tinuous sheet passing of the thick paper (large), with respect
to the thick paper, heat 1s absorbed by the recording material
in a large amount, and therefore 1n order to maintain a toner
fixing strength, the temperature control 1s switched to 200°
C.—temperature control. Further, the thick paper has a heat
quantity absorbed at the sheet passing portion in a larger
amount than that of the plain paper. Therefore, the heat quan-
tity supplied for controlling the temperature at the sheet pass-
ing portion to a predetermined temperature 1s also larger, and
as a result, the degree of the non-sheet-passing-portion tem-
perature rise 1s larger than that for the plain paper, so that the
temperature of the fixing roller 51 at the non-sheet-passing
portion 1s increased up to 230° C.

As indicated by a thick broken line, 1n the case of the
continuous sheet passing of the thick paper (small), the
recording material has a small size 1n addition to the thick
paper, and therefore compared with other cases, the degree of
the non-sheet-passing-portion temperature rise i1s large, so
that the fixing roller temperature 1s increased up to 250° C.

As shown 1n FIG. 5§ with reference to FIG. 2, in Embodi-
ment 1, the controller 64, which 1s an example of a control
means, decreases the rubbing (abrasion) amount of the fixing
roller 31 by the refreshing roller 60 with a lower surface
temperature of the fixing roller 51 in a region, where the
recording material edge passes, with respect to the rotational
axis direction of the fixing roller 51. Specifically, the control-
ler 64 executes the rubbing of the refreshing roller 60 on the
fixing roller 51 when the surface temperature detected by the
non-sheet-passing-portion, temperature-detecting element
63 exceeds a predetermined temperature, and with a lower
surface temperature, decreases the rubbing amount of the
fixing roller 51 by the refreshing roller 60.

The non-sheet-passing-portion, temperature-detecting ele-
ment 63, which 1s an example of a temperature detecting
means, 1s capable of detecting the surface temperature of the
fixing roller 51 at an outside position, where the recording
material passes, with respect to the rotational axis direction of
the fixing roller 51. The non-sheet-passing portion, tempera-
ture-detecting element 63¢ detects the temperature of the
non-sheet-passing portion outside a normal sheet width (re-
gion) with respect to the rotational axis direction of the fixing
roller 51. The controller 64 controls contact/separation and
rotation of the refreshing roller 60 on the basis of the detection
temperature of the non-sheet-passing-portion, temperature-
detecting element 63 ¢, thus changing the rubbing condition 1n
the refreshing control.

The controller 64 starts, when a job 1s started (S11), tem-
perature detection of the non-sheet-passing portion (of the
fixing roller 51) by the non-sheet-passing-portion tempera-
ture-detecting element 63c¢ (S12). During the continuous
image formation, the controller 64 continues, in the case
where the detection temperature of the non-sheet-passing-
portion, temperature-detecting element 63¢ 1s less than 220°
C. (NO of S13), the image formation (sheet passing) without
performing the refreshing (S14). Then, when the 1image for-
mation 1s ended (YES Of S15), the job 1s ended.

As shown 1n FIG. 4, even when the plain paper and the
large-sized recording material of the thin paper are passed.,
the end portion temperature 1s increased up to only about 200°
C., and therefore the refreshing 1s not effected. In the case of
the plain paper and the large-sized recording material of the
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thin position, even when a large-volume sheet passing occurs,
the recording material P 1s thin and the size 1s large, and
therefore concentration of pressure 1s not generated, so that a
large shearing force does not act. Further, the temperature of
the fixing roller 51 at the projected-paper edge passing por-
tion does not become high, and therefore the mechanical
strength of the parting layer 59 1s high and the trace of abra-
s1on 15 slight, so that an 1mage defect 1s not generated, and
therefore there 1s no need to perform the refreshing.

Even the recording material, such as the thick paper or the
small-sized recording maternial, on which a large shearing
force acts, in the case where small-volume sheet passing
occurs, the temperature of the fixing roller 31 at the projected-
paper edge passing portion 1s low, and therefore the mechani-
cal strength of the parting layer 59 1s high, and the number of
sheets subjected to the sheet passing 1s small, and therefore
the number of times of the action of the shearing force 1s also
small. For this reason, a level of the trace of abrasion of the
parting layer 59 1s slight, so that there 1s no need to perform
the refreshing.

During the continuous image formation, the controller 64
continues, also 1n the case where the detection temperature of
the non-sheet-passing-portion, temperature-detecting ele-

ment 63¢ reaches 220° C. (YES of 513) and then 1s kept 1n a
state of less than 230° C. (NO of 516), the image formation
(sheet passing) without performing the refreshing (S17).
Then, when the 1image formation 1s ended (YES of S18), the
refreshing roller 60 1s contacted to the fixing roller 51 to
execute the refreshing for 10 sec (S19) and then the job 1s
ended.

As shown 1n FIG. 4, when the continuous sheet passing of
the thick paper or the small-sized plain paper 1s continued, the
detection temperature of the non-sheet-passing-portion, tem-
perature-detecting element 63¢ exceeds 220° C. When the
thick paper or the small-sized recording material 1s continu-
ously passed, the non-sheet-passing-portion temperature
becomes high 1n a state 1n which the large shearing force acts,
so that roughening of the fixing roller 531 proceeds. The
mechanical strength of the parting layer 39 becomes low, so
that the trace of abrasion of the fixing roller 51 at the pro-
jected-paper edge passing portion 1s increased and thus the
refreshing 1s required. However, the trace of abrasion of the
parting layer 39 1s generated outside an 1mage region and
therefore the uneven glossiness of the output 1image 1s not
generated so long as the sheet passing of the same-sized
recording material 1s continued. It can be said that also the
mechanical strength of the parting layer 59 1s within a toler-
able range and therefore the refreshing is effected for 10 sec
alter the end of the sheet passing. Separately from the flow
chart of FIG. 5, 1n the case where the recording materal size
1s switched from small to large 1n midstream of the job, the
uneven glossiness 1s generated on the large-sized recording
material, and therefore the refreshing 1s effected at the time of
switching.

During the continuous 1image formation, the controller 64
continues, also in the case where the detection temperature of
the non-sheet-passing-portion, temperature-detecting ele-
ment 63¢ reaches 220° C. (YES of S16) and then 1s kept 1n a
state of less than 240° C. (NO of S20), the image formation
(sheet passing) without performing the refreshing (521).
Then, when the image formation 1s ended (YES of S22), the
refreshing roller 60 1s contacted to the fixing roller 51 to
execute the refreshing for 15 sec (S23) and then the job 1s
ended. The controller 64 discriminates that the degree of the
roughening of the fixing roller 51 at the projected-paper edge
passing portion 1s larger than that in the case of less than 230°
C., and makes the refreshing time long. As described above,
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so long as the sheet passing of the same-sized recording
material 1s continued, the uneven glossiness of the output
image 1s not generated and therefore the refreshing 1s not
performed, but in the case where the recording material size 1s
switched from small to large 1n the midstream of the job, the
refreshing 1s performed.

During the continuous image formation, the controller 64
interrupts, when the detection temperature of the non-sheet-
passing-portion, temperature-detecting element 63¢ reaches
240° C. (YES of S20), the image formation (sheet passing)
(S24) and then executes the refreshing for 20 sec (S25). When
the refreshing 1s ended, the sheet passing 1s resumed to con-
tinue the 1image formation (S26).

The controller 64 discriminates, 1n the case where the
non-sheet-passing-portion temperature reaches 240° C., that
restoration of the mechanical strength ol the fixing roller 51 at
the projected-paper edge passing portion should take prece-
dence over the productivity. This 1s because when the depth
the trace of abrasion of the fixing roller 51 at the projected-
paper edge passing portion becomes excessively large, a dif-
terence 1n depth between the trace of abrasion of the fixing
roller 51 and the minute trace of abrasion lett by the refresh-
ing 1s provided, and thus the resultant trace of abrasion at the
projected-paper edge passing portion becomes conspicuous
at the surface of the fixed image. Further, when the trace of
abrasion 1s left on the fixing roller 51 further and the sheet
passing 1s continued, the temperature of the parting layer 59
of the fixing roller 51 approaches 260° C., which 1s design
temperature of the material for the parting layer 59 (the fixing
roller 51), and therefore the mechanical strength of the part-
ing layer 59 1s impaired, and thus the possibility 1s increased
that the trace of abrasion, which 1s difficult to be eliminated by
the refreshing, 1s generated.

The controller 64 1nterrupts the sheet passing and cools
down only the non-sheet-passing portion while maintaining
the temperature-control state of the sheet passing portion of
the fixing roller 51, so that the mechanical strength of the
partmg layer 59 1s restered The down time by the cool down
1S € eetlvely used to execute the refreshing, so that the trace
ol abrasion generated on the fixing roller 51 1s eliminated. The
controller 64 mterrupts the sheet passing and performs the
refreshing for 20 sec. In the case where the non-sheet-passing
portion temperature 1s increased to 240° C. or more, the
degree of the roughening of the parting layer 59 1s larger than
that in the case where the non-sheet-passing-portion tempera-
ture 1s increased to 230° C., and therefore the refreshing time
1s set at a larger value. Further, by iterrupting the sheet
passing, the temperature of the parting layer 59 1s lowered,
and therefore 1n the resumed sheet passing, the depth of the
trace of abrasion of the fixing roller 51 at the projected-paper
edge passing portion 1s shallow.

In the case where the number of
the small-sized recording material subjected to the sheet pass-
ing 1s large, when the number of times of the action of the
shearing force 1s increased, the reughening of the fixing roller
51 at the proj eeted-paper edge passing portion proceeds and
the non-sheet-passing-portion temperature 1s further
increased. In the case of the recording material having an
extremely small size, the roughening of the fixing roller 51 at
the projected-paper edge passing portion further proceeds
due to further pressure concentration and enlargement of the
non-sheet-passing portion, and the non-sheet-passing-por-
tion temperature 1s further increased. Also 1n the case of the
thick paper having an extremely large size, the shearing force
acting on the parting layer 59 becomes large and in addition,
the heat quantity taken from the sheet passing portion
becomes large, so that the roughening of the fixing roller 31 at
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the projected-paper edge passing portion further proceeds,
and also the non-sheet-passing portion temperature 1s further
increased.

Specifically, the image forming apparatus has a productiv-
ity such that the A4-si1zed recording material P 1s outputted at
a rate of 100 sheets/min. In the case of the refreshing control
such that the refreshing for 20 sec i1s performed for every
image formation of 250 sheets while disregarding the type
and size of the recording material, in order to output 5000
sheets of the Ad-sized recording material, it takes 50 minutes
for the sheet passing and 6 minutes and 40 seconds for the
refreshing. Further, also 1n the case of the thin paper and the
plain paper, which are originally not required to be subjected
to the refreshing, 1t takes S0 minutes for the sheet passing and
6 minutes and 40 seconds for the refreshing.

Further, the parting layer 59 of the fixing roller 51 in the
image forming apparatus 100 1s a 70 um-thick PFA tube and
1s abraded by 0.1 um every sheet passing of 1000 sheets of the
Ad-sized plain paper. Further, when the refreshing 1s per-
tformed for 20 sec, the parting layer 59 1s abraded by 0.01 um.
Therefore, 1n the case where the sheets of the A4-si1zed plain
paper are passed and the refreshing 1s performed for 20 sec
every 250 sheets, the parting layer 39 1s abraded by 0.14 um
per 1000 sheets. For this reason, the parting layer 39 disap-
pears by the sheet passing of 500,000 sheets and the fixing
roller 51 reaches the end of 1ts exchange lifetime.

On the other hand, according to the refreshing control in
Embodiment 1, the refreshing 1s not performed 1n the case of
the thin paper and the large-sized recording material (includ-
ing A4) of the plain paper and therefore the sheet passing 1s
completed 1n 50 minutes and the refreshing for 6 minutes and
40 seconds 1s not needed, so that a processing time can be
reduced by 12% 1n total. Further, the refreshing 1s not per-
tormed for the thin paper and the large-sized recording mate-
rial of the plain paper, and therefore the abrasion amount 1s
0.1 um per 1000 sheets of the A4-sized plain paper, so that
estimation such that the parting layer 59 disappears by the
sheet passing of 700,000 sheets 1s made, and thus the
exchange lifetime of the fixing roller 51 1s prolonged by 40%.

In this embodiment, by changing the refreshing condition
depending on the detection temperature of the non-sheet-
passing-portion, temperature-detecting element 63 ¢, 1t 1s pos-
sible to prevent generation of a waiting time more than nec-
essary and shortening of the lifetime of the fixing roller 51 by
performing the refreshing of the parting layer 59 more than
necessary.

In this embodiment, as described above, by the detection
temperature of the non-sheet-passing-portion, temperature-
detecting element 63¢, the type of plain paper/thick paper of
the recording material, the heat quantity taken from the fixing
roller 51 by the thick paper, and the recording material size
are indirectly discriminated. In other words, the mechanical
strength of the fixing roller 31 at the projected-paper edge
passing portion 1s estimated without discriminating the type
of plain paper/thick paper of the recording material, the heat
quantity taken from the fixing roller 51 by the thick paper, and
the recording material size, so that the roughening state of the
parting layer 59 1s discriminated. By detecting the tempera-
ture of the fixing roller 51 at the non-sheet-passing portion,
the state of the trace of abrasion of the fixing roller 51 at the
projected-paper edge passing portion 1s discriminated.

In this embodiment, on the basis of the detection tempera-
ture of the fixing roller 51 at the non-sheet-passing portion,
the refreshing condition 1s ehanged and therefore even when
the user makes erroneous registration during the registration,
it 1s possible to prevent the shortenming of the lifetime of the
fixing roller and the occurrence of the first defect which are
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caused by erroneous discrimination. In this embodiment, the
refreshing condition 1s changed depending on the non-sheet-
passing-portion temperature of the fixing roller 51, but
depending on the non-sheet-passing-portion temperature of
the fixing roller 51, 1t 1s also possible to change the contact

pressure of the refreshing roller 60 or the peripheral speed

difference between the refreshing roller 60 and the fixing
roller 51.

<Embodiment 2>

FI1G. 6 1s a flow chart of refreshing control in Embodiment
2. As shown 1n FIG. 4, the A4-sized recording material of the
plain paper with a high frequency of use provides a shearing,
torce, which 1s not so large, acting on the parting layer 59 of
the fixing roller 51, and also the surface temperature of the
fixing roller 51 at the projected-paper edge passing portion 1s
not so increased, and therefore a serious trace of abrasion 1s
not generated on the parting layer 59 in general. However,
depending on the type of the plain paper, when a very large
volume continuous sheet passing occurs, the trace of abrasion
of the fixing roller 51 1s generated at the projected-paper edge
passing portion, so that a stripe uneven glossiness 1s generated
on the output image in some cases. Therefore, in Embodiment
2, even for the A4-sized recording material of the plain paper
or the recording material of the thin paper, the refreshing i1s
executed at a frequency of at least one time for every sheet
passing of 1000 sheets. Further, the frequency of the refresh-
ing to be executed 1s set at a higher value with a larger degree
ol the increase 1n surface temperature of the fixing roller 51 at
the non-sheet-passing portion.

As shown 1n FIG. 6 with reference to FIG. 2, the controller
64 counts, when the job 1s started (5831), the count of a total-
1zing means (counter) for every sheet passing of one sheet
(S33) at a rate corresponding to the detection temperature of
the non-sheet-passing-portion, temperature-detecting ele-
ment 63¢ (S41 to S43).

The controller 64 interrupts, when the count of the totaliz-
ing means reaches 1000 (YES of 5832), the sheet passing and
then causes the refreshing roller 60 to contact the fixing roller
51 to perform the refreshing for 10 sec (S44). The controller
64 resets the totalizing means after the refreshing 1s per-
formed, so that the count 1s returned to zero (S45).

The controller 64 executes the refreshing at the frequency
of one time per 1000 sheets with respect to the A4-sized
recording material of the plain paper or the recording material
of the thin paper. However, when the refreshing 1s executed at
the same frequency also during the continuous sheet passing,
of the thick paper or the small-sized recording material, the
trace of abrasion 1s deep and therefore the surface property
(state) of the fixing roller 31 at the projected-paper edge
passing portion cannot be suiliciently restored by the refresh-
ing. This 1s because the difference in depth i1s provided
between the trace of abrasion formed on the fixing roller 51 at
the projected-paper edge passing portion and the minute trace
ol abrasion provided by the refreshing, and thus the uneven
glossiness 1s leit on the output image.

Therelore, the controller 64 counts, for every sheet passing,
of one sheet (S33), the count of the totalizing means (counter)
at a rate corresponding to the detection temperature of the
non-sheet-passing-portion, temperature-detecting element
63c (S41 to S43).

The controller 64 continues the image formation (sheet
passing) (5832, S33) until the number of sheets reaches a set
number of sheets subjected to the image formation (sheet
passing) (NO of S46). Then, when the image formation (sheet
passing) of the set number of sheets 1s ended (YES of S46),
the job 1s ended.
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The controller 64, for every sheet passing of one sheet
(S33), in the case where the detection temperature of the
non-sheet-passing-portion, temperature-detecting element
63c 15 220° C. or less (YES o1 S34), adds the count of 1 to the
totalizing means (S41).

As shown 1n FIG. 4, 1n the case where only the thin paper
or the large-sized recording material 1s subjected to the sheet
passing, the detection temperature of the non-sheet-passing-
portion, temperature-detecting element 63¢ does not reach
220° C. Therefore, the controller 64 increments the totalizing
means by the count of 1 and then performs the refreshing for
10 sec one time every 1000 sheets for which the count reaches
1000 (S44).

The controller 64, for every sheet passing of one sheet
(S33), in the case where the detection temperature of the
non-sheet-passing-portion, temperature-detecting element
63c 1s 221-230° C. (YES of S35), adds the count of 2 to the
totalizing means 1n order to shorten a sheet passing interval in
which the refreshing 1s performed (542).

As shown 1n FI1G. 4, 1n the case where the thick paper or the
small-sized recording material 1s subjected to the continuous
sheet passing, the detection temperature of the non-sheet-
passing-portion, temperature-detecting element 63¢ 1s gradu-
ally increased and exceeds 220° C. There 1s a tendency that
the trace of abrasion of the fixing roller 51 becomes deep by
the increase 1n temperature at the non-sheet-passing portion
and therefore, the controller 64 performs the refreshing for 10
sec one time every 500 sheets (S44).

The controller 64, for every sheet passing of one sheet
(S33), 1n the case where the detection temperature of the
non-sheet-passing-portion, temperature-detecting element
63c 15 231-239° C. (NO of S36), adds the count of 4 to the
totalizing means 1n order to further shorten a sheet passing
interval in which the refreshing 1s performed (S43).

When the sheet passing of the thick paper or the small-
s1zed recording material 1s further continued, the detection
temperature of the non-sheet-passing-portion, temperature-
detecting element 63c¢ 1s further increased and exceeds 230°
C. There 1s a tendency that the trace of abrasion of the fixing
roller 51 becomes turther deep by the increase 1n temperature
at the non-sheet-passing portion and therefore, the controller
64 performs the refreshing for 10 sec one time every 250
sheets (S44).

The controller 64 immediately interrupts, in the case where
the detection temperature of the non-sheet-passing-portion,
temperature-detecting element 63¢ exceeds 240° C. (YES of
S36), the sheet passing and then performs the refreshing for
20 sec (S37). This 1s because when the sheet passing 1s con-
tinued as 1t 1s, the trace of abrasion of the fixing roller 51
becomes excessively deep and thus the difference in depth
between the trace of abrasion of the fixing roller 51 and the
minute trace of abrasion provided by the refreshing roller 60
1s generated and adversely atfects the output image. Also 1n
this case, when the refreshing i1s performed (S37), then the
count of the totalizing means is reset to zero (S38).

In Embodiment 2, even when the sheets of the recording
matenial for which the detection temperature of the non-
sheet-passing-portion, temperature-detecting element 63c¢ 1s
not increased are subjected to the sheet passing in large vol-
ume, the refreshing 1s performed at the frequency of at least
one time per 1000 sheets, and therefore 1t 1s possible to
prevent the trace of abrasion of the fixing roller 51 at the
projected-paper edge passing portion. Even when the sheets
of the recording material, for which the detection temperature
of the non-sheet-passing-portion, temperature-detecting ele-
ment 63¢ 1s not increased, are subjected to sheet passing in
large volume, the refreshing 1s performed at a predetermined
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interval, so that 1t 1s possible to prevent the uneven glossiness
of the output 1mage caused by the trace of abrasion of the
fixing roller 51 at the projected-paper edge passing portion.
However, when the status of the apparatus 1s such that the
detection temperature of the non-sheet-passing-portion tems-
perature-detecting element 63c¢ 1s increased, and thus the
mechanical strength of the parting layer 39 is lowered, the
execution frequency of the refreshing 1s increased and there-
fore a serious trace of abrasion of the fixing roller 51 at the
projected-paper edge passing portion 1s prevented from being,
generated.

In this embodiment, 1n the case of the sheet passing of the
thick paper or the small-sized recording material, the refresh-
ing interval 1s set at a small value and the refreshing time 1s set
at a large value, and therefore 1n general, the refreshing for 10
sec 1s executed every 1000 sheets correspondingly to the
Ad4-si1zed plain paper with a high frequency of use. In the case
of the thin paper or the large-sized recording material (includ-
ing A4) of the plain paper, the detection temperature of the
non-sheet-passing-portion, temperature-detecting element
63c 1s only increased up to about 200° C., and therefore the
refreshing 1s performed only every 1000 sheets.

In this embodiment, the thick paper or the small-sized
recording material 1s discriminated from the detection tem-
perature of the non-sheet-passing-portion, temperature-de-
tecting element 63¢, and the refreshing interval 1s made long,
and the refreshing time 1s made short, and therefore with
respect to the plain paper or the thin paper, 1t 1s possible to set
the refreshing mterval at a large value and set the refreshing
time at a small value. For this reason, the time required for
image output of the job can be shortened and the exchange
lifetime of the fixing roller 51 can be prolonged.

Specifically as described above, 1n the case where the
refreshing for 20 sec 1s performed one time for every sheet
passing of 250 sheets, irrespective of the type and size of the
recording material, in order to output 5000 sheets of the
Ad-sized plain paper, 1t takes 50 minutes for the sheet passing,
and 6 minutes and 40 seconds for the refreshing. Further, the
parting layer 59 of the fixing roller 51 1s a 70 um-thick PFA
tube and 1s abraded by 0.1 um every sheet passing of 1000
sheets of the A4-sized plain paper. Further, when the refresh-
ing 1s performed for 10 sec, the parting layer 59 1s abraded by
0.005 um. For this reason, in the case of setting 1n which the
refreshing 1s performed for 20 sec every 250 sheets, when the
Ad4-si1zed plain paper 1s passed, the parting layer 39 1s abraded
by 0.14 um per 1000 sheets, and therefore, the parting layer 59
disappears by the sheet passing of 500,000 sheets and the
fixing roller 51 reaches the end of 1ts exchange lifetime.

On the other hand, 1n the refreshing control in Embodiment
2, 1 order to output 5000 sheets of the A4-si1zed plain paper,
the control can be ended 1 50 minutes for the sheet passing,
and 50 seconds for the refreshing, so that the time for the
control can be shortened by 10%. Further, in the case of the
thin paper or the large-sized recording material (including
A4) of the plain paper, the refreshing 1s performed only one
time per 1000 sheets and therefore when the A4-sized plain
paper 1s passed, the abrasion amount 1s 0.105 um per 1000
sheets. For this reason, the parting layer 59 disappears at the
time of 666,667 sheets, so that the exchange lifetime of the
fixing roller 51 1s prolonged by 33%.
<Embodiment 3>

As shown 1 FIG. 3, the fixing device F includes three
non-sheet-passing portion, temperature-detecting elements
63 (63a, 630, 63¢) depending on the sizes of the recording
materials. The reason why the non-sheet-passing-portion
temperature detecting element 635 1s used for the control in
Embodiments 1 and 2 is that a temperature fluctuation with
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passing/non-passing of the recording material 1s large in the
case of the 1inside sheet-passing-portion, temperature detect-
ing clement 63a and thus the temperature at the projected-
paper edge passing portion cannot be stably estimated. Fur-
ther, the reason 1s also that the outermost non-sheet-passing-
portion, temperature-detecting element 63c¢ 1s excessively far
from the projected-paper edge passing portion of the fixing
roller 51 and thus the temperature at the projected-paper edge
passing portion cannot be stably estimated.

However, with respect to the non-sheet-passing-portion,
temperature-detecting elements 63, the refreshing control in
Embodiments 1 and 2 may also be executed by switching the
non-sheet-passing-portion, temperature-detecting elements
63a, 636 and 63¢ depending on the recording matenal size.

Further, the non-sheet-passing-portion, temperature-de-
tecting element 63 may also be disposed movably in the
rotational axis direction of the fixing roller 51 and 1s posi-
tioned at a non-sheet-passing-portion position depending on
the recording material size, and then the refreshing control
may be executed. However, also in this case, in order to
measure the temperature close to the temperature at the pro-
jected-paper edge passing portion, the non-sheet-passing-
portion, temperature-detecting element 63 may desirably be
positioned at a position close to the projected-paper edge
passing portion. However, with a distance closer to the sheet
passing portion, the temperature fluctuation by the passing/
non-passing of the recording material becomes larger, so that
the temperature at the projected-paper edge passing portion
cannot be stably estimated. Therefore, the non-sheet-passing
portion, temperature-detecting element 63 may desirably be
positioned at a position spaced from the sheet passing posi-
tion to some extent.

In Embodiments 1 and 2, the level of the trace of abrasion
of the fixing roller 51 at the projected-paper edge passing
portion was discriminated by the detection temperature of the
non-sheet-passing-portion, temperature-detecting element
63 and then the refreshing condition was changed. Depending
on the estimated temperature of the fixing roller 31 at the
projected-paper edge passing portion, the contact time of the
refreshing roller 60 and the frequency of the refreshing were
changed.

However, a refreshing condition other than these condi-
tions may also be changed. Specifically, a contact pressure
applied from the refreshing roller 60 onto the fixing roller 51
and the peripheral speed difference between the refreshing
roller 60 and the fixing roller 51 may also be changed.

While the invention has been described with reference to
the structures disclosed herein, 1t 1s not confined to the details
set forth and this application 1s intended to cover such modi-
fications or changes as may come within the purpose of the
improvements or the scope of the following claims.

This application claims priority from Japanese Patent
Application No. 190723/2011 filed Sep. 1, 2011, which 1s
hereby incorporated by reference.

What 1s claimed 1s:

1. An 1image heating apparatus comprising:

a rotatable heating member configured to heat an 1mage on
a recording material 1n a nip;

a nip-forming member configured to form the nip together
with said rotatable heating member;

a rotatable rubbing member configured to rub said rotat-
able heating member;

a temperature sensor configured to detect a temperature of
said rotatable heating member;

a moving mechanism configured to move said rotatable
rubbing member from a position where 1t 1s spaced from
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said rotatable heating member to a position where 1t rubs
a surface of said rotatable heating member; and
a controller configured to execute, by moving said rotat-
able rubbing member to the position where 1t rubs the
surface of said rotatable heating member, a rubbing
operation such that said rotatable rubbing member rubs
the surface of said rotatable heating member,
wherein said controller executes the rubbing operation
depending on the temperature detected by said tempera-
ture sensor when the recording material passes through
the nip.
2. An 1mage heating apparatus according to claim 1,
wherein said temperature sensor 1s provided opposed to an
outside of a range 1n which a minimum-sized recording mate-

rial passes through the nip with respect a widthwise direction.

3. An image heating apparatus comprising:

a rotatable heating member configured to heat an 1image on
a recording material 1n a nip;

a nip-forming member configured to form the nip together
with said rotatable heating member;

a rotatable rubbing member configured to rub said rotat-
able heating member;

a temperature sensor configured to detect a temperature of
said rotatable heating member;

a moving mechanism configured to move said rotatable
rubbing member from a position where 1t 1s spaced from
said rotatable heating member to a position where 1t rubs
a surface of said rotatable heating member; and

a controller configured to execute, by moving said rotat-
able rubbing member to the position where it rubs the
surface of said rotatable heating member, a rubbing
operation such that said rotatable rubbing member rubs
the surface of said rotatable heating member,

wherein said controller executes the rubbing operation
when a count value corresponding to a number of sheets
of the recording material conveyed to the nip reaches a
predetermined count, and executes the rubbing opera-
tion, even when the count value does not reach the pre-
determined count, when the temperature detected by
said temperature sensor when the recording material
passes through the nip reaches a predetermined tempera-
ture.

4. An 1mage heating apparatus according to claim 3,
wherein said temperature sensor 1s provided opposed to an
outside of a range 1n which a minimum-sized recording mate-
rial passes through the nip with respect a widthwise direction.

5. An 1mage heating apparatus according to claim 3,
wherein said controller increases the set count value when the
temperature detected by said temperature sensor increases.
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6. An 1mage heating apparatus according to claim 3,
wherein said controller controls said moving mechanism so
that a rubbing time of said rotatable rubbing member on said
rotatable heating member when the count value reaches the
predetermined count 1s shorter than that when the tempera-
ture detected by said temperature sensor reaches the prede-
termined temperature.

7. An i1mage heating apparatus according to claim 3,
wherein said rotatable heating member has an elastic layer
composed of a rubber material and a parting layer, composed
of a fluorine-containing resin material, provided on a surface
of the elastic layer, and

wherein said rotatable rubbing member 1s a roller member
having a surface on which abrasive grains are fixed and
1s rotationally driven with a peripheral speed difference
with respect to a surface of said rotatable heating mem-
ber.

8. An 1image heating apparatus comprising;

a rotatable heating member configured to heat an 1mage on
a recording material 1n a nip;

a nip-forming member configured to form the nip together
with said rotatable heating member;

a rotatable rubbing member configured to rub said rotat-
able heating member;

a temperature sensor configured to detect a temperature of
said rotatable heating member;

a moving mechanism configured to move said rotatable
rubbing member from a position where 1t 1s spaced from
said rotatable heating member to a position where 1t rubs
a surtace of said rotatable heating member; and

a controller configured to execute, by moving said rotat-
able rubbing member to the position where 1t rubs the
surface of said rotatable heating member, a rubbing
operation such that said rotatable rubbing member rubs
the surface of said rotatable heating member,

wherein said controller executes the rubbing operation
when a count value corresponding to a number of sheets
of the recording material continuously conveyed to the
nip reaches a predetermined count, and executes the
rubbing operation, even when the number of sheets of
the recording material conveyed to the nip does notreach
the predetermined number of sheets, when the tempera-
ture detected by said temperature sensor when the
recording material passes through the nip reaches a pre-
determined temperature.

9. An 1mage heating apparatus according to claim 8,
wherein said temperature sensor 1s provided opposed to an
outside of a range 1n which a minimum-sized recording mate-
rial passes through the nip with respect a widthwise direction.
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